Relationships between plasma concentrations of sex steroid hormones and gonadal development in the brown hagfish, Paramyxine atami.
The relationship between sex steroid hormone profiles in plasma and gonadal function in hagfish is poorly understood. In the present study, plasma concentrations of estradiol, testosterone, and progesterone were examined with respect to gonadal development, sexual differences, and possible function of atretic follicles in the brown hagfish, Paramyxine atami, using a time-resolved fluoroimmunoassay. Plasma concentrations of these three hormones were low in juveniles of both sexes. In females, plasma estradiol showed a significant correlation with ovarian development, with the highest concentrations in late vitellogenic adults. Plasma testosterone and progesterone also increased significantly in non-vitellogenic adult females; however, plasma testosterone showed no significant differences among adult females at different ovarian developments, while plasma progesterone was significantly lower in late vitellogenic adults than it was in non-vitellogenic adults. Vitellogenic females that possessed atretic follicles showed significantly lower concentrations of all three hormones than females that only possessed normal follicles. In males, no significant differences were found in plasma estradiol or testosterone levels among groups of different developmental stages of the testis, while plasma progesterone showed a clear inverse relationship with testicular development. Thus, differences were found in plasma sex steroid hormone profiles between male and female P. atami. Moreover, plasma estradiol showed a significant correlation with ovarian development, which suggests that estradiol is involved in the regulation of ovarian development. The present study also revealed that steroid hormone production was strongly suppressed in females that possessed atretic follicles in their ovaries.